Paralogous mitochondrial control region in the giant tiger shrimp, Penaeus monodon (F.) affects population genetics inference: A cautionary tale.
The mitochondrial control region (mtCR) is a widely used genetic marker for phylogenetic, phylogeographic and population genetic inference. The analysis of mtCR in 115 Indonesian specimens of the giant tiger shrimp, Penaeus monodon, revealed 26 individuals yielding a second - apparently paralogous - sequence in addition to the putatively authentic mitochondrial haplotype. The paralogous haplotypes fell into two major haplogroups that are highly diverged with respect to the authentic mitochondrial haplotypes (average pairwise sequence divergence of 12.5% and 5.0%, respectively). A comparison with published mtCR sequences of P. monodon showed that the paralogous contaminant sequences were inadvertently included in a series of recent population genetic studies, leading to seriously compromised conclusions about genetic diversity and differentiation. The prevalence of the paralogous haplotypes throughout the sampled Indo-Pacific populations is highly skewed: From African and Indian individuals only paralogs have been sequenced, while they are completely absent from Australian individuals. This suggests that geographically unequally distributed allelic variants at binding sites of the primer pair ordinarily used to amplify mtCR in P. monodon suppressed the amplification of authentic mtCR in a wide range of samples.